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(54) T«le: A NOVEL POLYPEPTIDE- HUMAN TRIOSE-PHOSPHATE ISOMERASE 10 AND THE 
POLYNUCLEOTIDE ENCODING SAID POLYPEPTIDE 

(54) -fl-SrW^JHc— AW««K##JBS 10 ft#m&W£Bkto£®1fWl 

(57) Abstract: The invention discloses a new polypeptide- human triose-phosphate isomerase 10, the polynucleotide encoding 
said polypeptide, and a process for producing the polypeptide by recombinant DNA technology. It also discloses methods of 
applying the polypeptide for the treatment of various diseases, such as malignancy, hemopathy, HIV infection, immune 
disorders, and inflammation. This invention also discloses antagonists against said polypeptide and therapy uses thereof. In 
addition, it refers to the use of said polynucleotide encoding this new human triose-phosphate isomerase 10. 
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***** T-tflftt*K APf**ft##ft io, «*jlUtJKtt£* 
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ATP tt±*ft*it3ft. /i^ 2 - 

=-&nm$?&n%}^$t%$L. tim $.Vf-&ftmik&* ttib 

Tom Alber et al. , 1990, Biochemistry, 29: 6609-6618] . $ @f £ a& ft _b 
^l^fit: [AY]-Y-B-P-[LIVM]-W-[SA]-I-G-T-[GK] (£ + E 

JR. PMA+^J Ecv304 ^)Jt#> PMA-^ Ecv304 HaJJfe^ft. L02 &Jfc 

4$J$C 1 'MN-tt L02 ^JJ3fe#, 6 ^ftj-^f L02 mmfolfcnU^ Jft 
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B&m> $*m> m±m* j&m. & 

#$ + -M£&&X##4m#3iattAlS##&### 10*6, 
6 ffAWH#^^^^ 10 

*ifcWWi5-^e^*ll^**^AW##*^l* 10 ^#^#i&#7 
^ifeW^^-^B^It^^T&aif^AW***^* 10 ##### 

SBQ ID NO: 2 fc&jM^ft^flk. 
(a)H^H^SEQ ID No. 2 6V#J^^#^#^; 



2 



r 
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(c) H (a) 3& (b) m £> & # n * % £ ^> 7 0?M@ ^ <& ft # & # & . 

i£^#i£l^^j!:&|lTiI^-#: (a)^^T SEQ ID NO: 1 t 
925-1177 -frft^; fa (b) SEQ ID NO: It 1-1577 ft ft ^#1 . 

*£$W&-##&ft^&L #ftjfc#$JAi^ll4&:*M$H|io«- 

6&&fttt^ft3T&, &&&*JJfl*Jt$ft#Jft 0 ^JM^^T^&ik 
*^B^^^A-^^^#r^)^A^##^^^10^-^|#'t^:^l^^^ 
+ ft££, ^^^rlll^^^^^t^B^^J^^lr^^^^'lt. 

#&ft. 
MM 

#£ft«t$&ffl.> 

ffli^^B^A^##^#^^iO^A^II#^#^i|9^*@^^^it 
tb&S. ±®^A^#^^#^^io^^it#^S, TE3£A?S«4&#tt 

l&M, 5^^^J&, 6^M|ft, 7^:^^1nmL02, 8^L02+, lhr, As 3+ , 9* 
^ECV304 PMA-, 10jt^ECV304 PMA+, ll^J&flf, U^^JE^^, 13^1? 

14*^&)&, 15*^|#|t» 16*^^, 17^##t^, 18^fl£J$, 19^ 
^)$]&, 20*^|fT^!j|ft, 21^|&^\ 22^>^m, 23*^1*1, 24*^#A» 
25;fe#|&)®^, 26;£#J3«„ 

ffl 2 ^&ftAp«#ik#;folf 10 ^M^^ife^^^ife^SCSDS-PAGE). 
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&HftA*AttDNAARNA, feffi*U*4Mt*X**, ffc**A*AJUUt. II 
«, *KA*6tfff*|Jl*>|-ftA*^. 

***#*iA4W , fett###*#ai. jftj£&g^&#*,£ft#?jAtt#*#?g 

tt^*A*5*4tMM0$tt*#ttAft¥tMt, 
A##&#&— >hA # ^#,*$A$ 

*fittA^A#6Jt8.#>t-&£^ii;tt 

fa&fc^#^AW*#*jM**io#^-j\ 

A*1SrAW*#*^^^ioW^*#*ttAAife#»ttft^. #tt*J*itttt* 

APMtt* ^^#'li^?A^A^II#^#^^io^i , i^'fe^^ ! f : ,i4^ > 

*«*W^Afl»ffl#^^*6iftft4b*t*ft4kAP|i»**^* 10. * 
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09 *i. ^?>J "C-T-G-A" pT^S#^^^J "G-A-C-T" M 

$tt¥&*. ^*.^*38^#lfHiW^+, itPitiiMEGALIGNa^ ( Lasergene 
software package, DNASTAR, Inc. , Madison Wis. )„ MBGALIGNJS^^T^^^FI^^I 
^■^itPCluster^tk^^^ 1 ^^^^^ (Higgins, D. G. P.M. Sharp (1988) 
Gene 73: 237-244) . Cluster^ai^^^K^R^JE^^fiJ! 5 ^*^**. 
&##4-&&J&X!h&J*&^ffi. ^^^^J^^A^^B^rpJ^^llf^W 

l^^^|pl'liW^^(Hein J., (1990) Methods in enzymology 183: 625-645). 

K ^"^#^#^^DNA^RNA^^51#^^#^^. "^UUT^^ 
■tttt" *#**tt#tffcHF-&#tfft, *P Fa, F(ab')2 *Fv, 
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*»**J?rJ8, "^^^ApfH#^^^^ 10" &&A?5*Nfr&### 10 
Afitt^^ftSE-fi^ft^^^AHII**^* io. m*X&Vt£f&& 

*j£$&#7-#3fr&&#jft AM#^*#^«10, ^^i^&SEQ ID 

io #nA!i^^M^#ft. ^ZtW^Mftfr. ffitk 

*A*±6&*^*ffl**'fe*H*'ft'fe^^*; (III) £ 
+ -fl-ft-Hfr ( l^P&£#J&^;t$ftft^#/, flfcjRz,-* ) 

ik<6s *# (IV) ^ + I 5 »^^^?>J^^^^#^M^^^ 
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*2tW$k1&l , &*&m*i&# SEQ ID N0:2 & 
&$Lftrttb0'}lktto *%L*n$lg'&#&%>n&%i SEQ ID N0:1 ft 

&#M^'J. *j£^#$#«AAfl$J$)iI^ift cDNA i:^t^:^L^„ 

^^#^#^^'J^-fe^ 1577 ^flftlfe, £#;jfcfc;|I 905-1177 7 90 ^ 

■pr^^fiii-^A^MM^ii io &^Knw$L%-mm 9 *£HM^ 

DNA^j^ RNA^£. DNA^^&cDNA, ^ 
DNA iAlM^I DNA. DNA *T VX%L%-&&i$L%L%L^ . DNA «r&CA3&*$ 
4t&$ft^4g. *mkW,4Hk1tilimV.ftm^Vs% SEQ ID N0:1 /,f^ftll*4E. 

SEQ ID NO: 2 &S&&%M0%k, SEQ ID NO: 1 #f ^ ft $§ *$ £ 

H^SEQ ID NO: 2 K#J*ifc# *|; 

fc****-^***^***. + , *#: (i)«i& 

*^3Ufe#48^&&Ttt#&#»$feJtt, 0. 2xSSC, 0. 1%SDS, 60°C;^ (2)^5c 
ttilP/B$&*l, 50%(v/v)¥^^> 0. 1%/h^jkJf/O. lXFicoll, 42'C#; i£ 

#JL, *r*&tt###gM&*£ft£)ft-% SEQ ID NO: 2 0f * ft # jft # flt# 
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10 ftfrAl^ 20-30 >f^#&, 3C^A£> 

50-60 ioo>h&*flfc&±. «#&&*r^i^ifi$r 

Ifft^ (*« PCR) &#&fr/$^#^AW*M*&##B* 10 

DNA #ft#a|&fe/ST*l>!r$fclfc#: DA£H£ DNA^fljUl DNA 
# *| ; 2) ft # DNA # g) K&#0f3fc £ J&ft ^ DNA. 

Jiifc*Illtt3trtf:+, ^**B*. DNA DNA tfaltttftft^A 

*fc#aM§ft>5r*. Xfit^W^^A cDNA#*ltt^fr. ^fW^&lftcDNA 

^•tm^cDNAX^. mRNA #3 jr&tt &M±$L^ hkM 

il3t^l^#(Qiagene). ffiftlfc cDNA ijlMtt ^^"7* (Sambrook, et al. , 
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. 
New York, 1989). a£ *T#£!|1^ cDNA X#> *P Clontech M cDNA 

•5rJH#*^^A^* cDNA x#*#ifc*jStifltt*@. ^^^(fe^F 
Rf): (DDNA-DNA 3& DNA-RNA (2)#*4fcH3frfcttiB&# : fe£:; (3)* 

^A^t#tM@l 10 (4) 

10 >N£#f|, 30 >M£#&, JlHS^ 50 >h 

ft^JII^ 100 jtb^h, INt#J-fcMf £ 2000 

ill*!, $Hfe«f# 1000 jfc&Mft&^M *^*jt««f*B 

^#&7|t#P Western £p it jfc, @fJ&ft&®.l#& (ELISA) 

j& JH PCR ft Tjt if DNA/RNA # # Sfc (Saiki, et al. Science 
1985; 230: 1350-1354) tt*H- #35>J AM/AX# + # 

f!]<£-fc#7 cDNAfch HTifeafe^ RACE & (RACE - cDNA , M -f PCR 
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f & ^P^j^M^ikyi- (Sanger et al. PNAS, 1977, 74: 5463-5467) $!) 

^H#^#^^^J«^-lfe,^rffi!t^«^^^^:#. #T&#£"fett cDNA 
H 5 ^, H'J^^R^^e. ^N"f!«']&#^3£If &*J cDNA#?J, 

% An io m*kft?\&£w^nj*£.#i£iLmm, &&&&&& 
«us*u **** ^#Mi4> *iL&tom&m*j»Bm*. * 

T7 ifeikft #l (Rosenberg, et al. Gene, 1987, 56:125); 

fy} %3\W>i¥ pMSXND ^^.^^(Lee and Nathans, J Bio Chem. 

263: 3521, 1988) ^ ft AHife t *P^#^«^. XJfAfe 

DNA %?\fr&&®%%c/®&m&Kftft&& J $.&. ^^r^^^hm^. DNA 
&7jt, DNA^^#;^t, #.rtS^^LP|t#(Sambroook, et al. Molecular Cloning, 
a Laboratory Manual, Cold Spring Harbor Laboratory. New York, 1989). 
0f*Htt DNA ^^l^^^ill*^#:t^^^^#^Ji, K£*mRNA^j*. 
ifc^^ttfUfcttfll^*: Alfrf^I lac « trp X «£fpfrft PL 

H&LMtt&ifc CMV ±1^$^-^ HSV ^^^P 
SV40 LTRs e.fctt^&*»J*@&&&&I 

+ tt###5MfS. JfSi-J-A DNAjfeafcttflj^fMiS*, 5tf A^W 10 I'J 300 
$-#Jl!l*J 100 ill 270 SV40 Jta-f-, &£ti&&£l&J|l9--'feltt#* 
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a4h^±« 0 7iti§ «%3LMm» ivmnmm-, 

S,i^3fe^P^S2^Sf9; ^&J&*P CHO, COS j£ Bowes 

^*3t$#Ni#> dna ^^j^^^ dna )¥n^mim^i^i.mm^ 
« dna tt*£*toft7&ffft&-fctt£iifc&. ^ caci 2 ^^3i, mn^^w 

fefr^H.jk.ffTMfr. ^®2k&&i3kM M g ci 2 „ *P^fg, ^i\L^m^^ 

*i±t»tt*ffi DNA ft *& ft ft TT^****^ 

M#AW*#BUM*I* 10(Science, 1984; 224: 1431). -HttsMfrfr&Tifr 
ft: 

a) %*$LWtbm*bA Anmm^mn 10 $ 

(2) 

(3) Jk%^MMm*frl%. ftft*6Jft. 

&#ft (3) t, mii#fe^r^#:^^i^^> &£iwj8&jBSU:ifei^ 
^&*0£fe-ffc£&tt«-&. *Ji^****#&#AA0ri&*ptt. 

fcftifc, <*Jftiill), &Pfrji#. &^£&M#r. ffi 

A# (HPLC) «*fe^»^#^7|t^*^^^^^ 0 
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1^ jib^TjAL, motif 
Rll**^** motif ft £ Affl#*tfe*^*fJ*ft*##, 

^IfHW^, J*-&iL£lgL ft«f&**#. + * + 

Mi~vnM, tDfcKt, W fiBSr&Mfr, % 

ffF*. IM, ¥ft 

*ft^g> tM* MAANir. #j& 

M> -f^JSMl 
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T ff&tt-H* Rftit (#tt*i;Ara*# 

10 #7M#/3r&. &#*l**&AM##&##Hfc 10 *J*£aJMr&$ 

#iettA^«f#&##* 10 ^9iJt«4toK^MjIb4SS:#^ 
*»*tfl4lr*. Agf#^H io *#tt*|ig-ft£AKtt#*##* io £^ 

Tt^AWMf^H 10 (fe^R-F): 
tULfefofc. ^Attrtt-fc, #.4£ft#., Fab #&Sfp Fab 

^**tt*W4j*^APf*#A*#* 10 j:^y±#^,^## (*P*A, 

#]#Al«#l£#;folf 10 ^-^^ir^^l^Tlt^^^^p^-f^^ 
^&7|t (Kohler and Milstein. Nature, 1975, 256: 495-497), A B- 

«££^&7|t, BBY-#**tt*#. frAMK*i#A*tt^r*K#*tt* 

-^^b#-PT>^ (Morrison et al , PNAS, 1985, 81: 6851) . 

#f£.;*4l$#b#-&&# (U. S. Pat No. 4946778) ^fe^f i^A^f 4^ 

^^io^#.^#;#. " 

ttAra4*#ft##* io fttt4MrJB^Aftfc*fc*4fc* + , 
^t^A^H#^#^j@| io. 

-^Af«#Sl#^i£ 10 #+tl!iJlL*m&*t L ^x&x&ftfr%#K t & 
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~-%?m.t &&m$i&$LJ&mv spdp, ^^m^, 
10 m'£#j&ifl&. 

&iSt£&Ji:*###rft*Ptt, FISH Hll^^^M^^iJ^., i&^ + #f& 

m&jAnm^WL&fam io ^j^$#awmii#^@i io &4m*& 
^^Anm^^m io, K#ttAs&ftAKtt**#tt* io 

^^AWf#t#^H io, m^r^T^^^#^^-, te$k£/»*#*»1£. w 

#*#ffft«IAft***##* io 
^^■^^■jiL^ &W^C^(Sambrook,et al.). £ *h milH^A^H#^#^ 

#$"JAMII#^^^^ 10 mRNA ^S^#^(^fe>R^ RNA Jfp DNA) 6(5.* 

&4¥M%\>M%.&mfr3-%5-tt$i%l RNA ##£#&^*fr#*rt##/8. ^ 

ft RNA JfP DNA RNA j£ DNA ^$&7|t^#, *P@;|€$&$ 

M#^$&^j&«#^#j&7|t ftjfcffi . ZLX RNA ^-iq-antft^* RNA 
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ft DNA #*|&fMMMfcl*!##&ft. DNA &g^f!|#ftft RNA M&m 

^^Agf#t^^H 10 tt###fcTT/8f- ^AftMt&^tt* 10 ftfe 
&&^ft#-H)r. t«IA^#^^S| io tt^tt^fcifJBiMkllAPf*** 
io ^*^M«i^^TAg«#t#^^ io ft#f *n£ 

mxnm^m.^m io ft dna ^^^-f^4fe#*^tf**^^*fAw* 

10 ft^i^Jj*,. ££&7ft'fe:}£ Southern epi£&. Northern ^7^. 
(Microarray)^ DNA &#(X*M/ )_h, /8-f ^r&£ + *Hft H: 

&R&(M-pcR)frftp#&TffeMAnm#tiifrtiim loft^^^^. 
*&ft&^. Aw«t^n io ^$ft^^fe^jEnr^4MA^«#ft 

10 DNA tffllfc *r 
&*ft&/fUP Southern *p3£&, DNA ^^J^#. PCR $i£ ^^^iJ^$. 
fci^^tfe^ 3- Hib^I Northern £pi£?£, Western £pi£& 

fi^ft^-#^#3t^DNA^^^i^^#L± 0 

^FO^il, #.#cDNA$iJ^PCR3l# (1&&l5-35bp) , ^tt^J&te-f ife-fe 

^^p^^^-fsi^ftAiiiaft^^ife^^.rJtft^a:. 

/B#iStt*5^ifcttiMMtaC#i£##&3i5fe. /Affi^ffe-feft^ft 

cDNAj£„ 
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ft I&&7lt$j^3£#.EVerma#, Human Chromosomes: a Manual 

of Basic Techniques, Pergamon Press, New York(1988). 

&^*Hffllfc#;te^#. ^&$t#pTJ*L^V.Mckusick, Mendel ian Inheritance 
in Man (pfijii^ Johns Hopkins University Welch Medical Library3&#li$i 

jti**£T?ri&*$Uitt*tH. tk**#i^*A*i^. **#*ir**&iM5, 

^W^Ifc^E^cDNA, M£50E500>h#£&fc*B|S!|:£-#(fc£. 
l^*#ffl^tfei7^#20kbXtj&i t --MlS). 

fc. *t«JiR#»*#*i Sambrook #A, ^ABt: ^3&^« (New York: 
Cold Spring Harbor Laboratory Press, 1989) + JjJfifc #8r)£fclafcr 
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%t&&\ l AH*M*&##Bfc 10 

^^#.^m/^/#,#-#^H^.AJ^J^4RNA 0 JflQuik mRNA Isolation Kit 
(Qiegene &&RNA + ^ffipoly (A) mRNA. 2ug poly(A) mRNA^3^#^: 

^$cDNA. $ Smart cDNA& £( j$ g Clontech )$-cDNA#&)£ft#A3jpBSK (+) 
**(Clontoch^^fi)«r#^|JlrtiL^Ji, #^DH5ot, *Hfr;0J*cDNA&#. JUDye 
terminate cycle reaction sequencing kit (Perkin-Elmer^^J/* ft) jfaABI 377 
^^^^(Perkin-Elraer^fl)^J^^^|i r ^5 / #P3'^^^^ 0 #«|&ftcDNA 
#?J£&#ft^#DNA#?J&#/£ (Genebank) 3fcfrtb&, &*£&#+-'MfcBfc 
0295e01^cDNA^^iJ^tf^DNA o atit^J*-* ^1 31 M«li:J^ft#AcDNA# 

0295e01^lirJ9f^^"fecDNA^1577^(ipSeqIDNO:l 
3f*) , ^905A/>^i77^-^272M^if*[W*** ( ORF ) , H^-'Mfrft 
5r6M (^PSeq ID NO: 2^) . &ffl#*fc«Hfr£#pBS-0295©01, 
JM^#AW##*##*10. 

^»J2 ^RT-PCR^^^lir||^A^##^#^P|lO^*0 
fflJte»lll|fe&RNA3j<Mfc, ^oHgo-dT^Bl^^^T^^^R^^^cDNA, $ 
Qiagene^^#J jt, T^'J 51 #^PCRr it : 

Primer 1: 5'- TTGGAGAGAAGAATTTAGGGAGTG -3' (SEQ ID NO: 3) 
Primer2: 5'-GCACGGCTGCGAGAAGACGAAGCT -3' (SEQ ID NO: 4) 
PrimerlTHi-T-SBQ ID NO: lft5'i*ttj|ribptf #&IE|$|#7!|; 
Primer2^/SEQ ID NO: lft + ft 

&50^1l^&j&#:^+^;fr50mmol/LKCl, lOmmol/L Tris-HCl 
pH8. 5, 1. 5mmol/L MgCl 2 , 200nmol/L dNTP, lOpmol 31 % , 1U ^ Taq DNA M £~ f& 
(Clontech/Mg^&K ^EPE9600^DNA^#if^(Perkin-EImer^fI)_h^-f p\4hft 
&$L25^M1fc: 94°C 30sec; 55°C 30sec; 72°C 2min. ^RT-PCRfrlil Hti& p -act in 

%m<&$mfr&tfL& & %M&rtm. m^^^QiAGBN^^^j^^, ^ta 

^M#J±^i!)pCR^#L_b (Invitrogen^^j^fi ) . DNA/^iJ^^JM^PCR 
^^^DNA^^J^SEQ ID NO: l^#&*Jl-1577bp^<£r$ IH. 

M^J3 Northern $*&&#Aft£#ttJM$ftlO&H 
/S-#&&:&&RNA[Anal. Biochem 1987, 162, 156-159]. 

M4M#^#,^m-25mM#W$, 0. ( pH4. 0 ) 

*Na^i2Hr^&, >Al^«^»^l/5#L^^#.^-^# (49: 1) , 
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ftmm*k%$Lmn%z.mfo&, mi**^**. mow rna, £^20mM 3-<n- 

p 3#ft ) ( PH7. 0 ) -5mM£M3-lmM EDTA-2. 2M«F&ftl. 2%#]&J||*Ufc_Lifc 

^T&&. ^a- 32 P dATPitiite^5!#^#tl-i- 32 P-#ia 

^(905bpS1177bp). #32P-#iBft#Hh ( ^J2 x 10 6 cpm/ml ) -^ T RNA lift tfg i£ 
^#^-^4 , ^42°C^3t3±^, T£j£&^50yof «-25mMKH 2 P0 4 (pH7.4) 
-5* SSC-5 x Denhardt's^&5fP200^g/ml|£i!fDNA„ ££i:Jf, MHI&l * SSC- 
0. l%SDS^^55 o C^;30tnin. ^Phosphor Imagerr&^^^I;. 

^#seq id Miwmffi^&jm^&ftft -&ittB-^##'iirJt5l#» ^ 

?!|#P~F: 

Priraer3: 5 '-CCCCATATGATGTATAAAGAGTATTTTAAAAGT-3 ' ( Seq ID No: 5 ) 
Primer4: 5'-CATGGATCCTCAACATGATTCCATTTGTATAAA-3' (Seq ID No: 6 ) 
J^W^lfl#l^5'^^iJ^%NdeI^DBamHm-^'fi^, &JsfrM% @ #J*£i5'3$ 
fa 3' ^ ft || ^ if n , Ndel fa BaraHI mty<±&fa&Tifrik%,fcM%L pET- 
28b(+) (Novagen^ff)/ 1 ^, Cat. No. 69865. 3) Jn^&^te I*J-#@Hi,k. 
@^^®^pBS-0295e0lM^^^, ^PCR^„ PCRR^^#^j: &#L^50p,l 
4 , ^pBS-0295eOlM^2lOpg, 51 #/Pr imer-3faPrimer-4^#] % lOpmoK Advantage 
polymerase Mix (Clontech^fl^iS ) l^il. IfSf^lfc: 94°C 20s, 60°C 30s, 68°C 2 
min, #25^#5f; o ^Ndel^BamHI^iJ^I-rit^^l^PJt^ipET^S (+)$tftMMty, 

&-tmm% (^^30ng/ml) ^LB^J##^jff, Jf| t&PCR#&#2fe PB<|££ 
!:> #$£4t«!|#. ^^^JiE^^PH'li^ili: ( pET-0295e01 ) J3lltt^&#MJ^ 
&#ftA^fr0BL21(DE3)plySs(Novagen^/ t ,P P ) . ^E^-^^#*- ( 
30ng/ml) ^LB?^#:J#^4", ^±^BL21 ( P ET-0295e01 ) ^37°C^#m^#:^ 
i/PAIPTGSlt^lmraol/L, ift^#5/jN 8*. *'Cf|fc*ttfr. &j*gj*3fc#. 
^, f^Cr^iiyfr, ^ ftfe^6^&ft&( 6His-Tag )^^^^^±His. Bind Quick 
Cartridge ( Novagen^^J f- & ) ^Jt^ff, #S] T @ #/^-& AP5f#^ 

ftlfclO. I5SDS-PAGE%^., ^10kDa^#liJ-^-^^^ ( ©2) . #t£^t$## 
MPVDFM±JHEdams^^^N-^^^^^#,^^N-^15^^^^SEQ ID 
NO: 2^^^N-^15^^«*^^N. 
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NH2-Met-Tyr-Lys-Glu-Tyr-Phe-Lys-Ser-Glu-His-Pro-Cys-Asn-His-His-C00H 
(SEQ ID NO: 7). &&£]kfrM% fo.^&&&%k&M&&&%i > 
#J*L: Avrameas,et al. Immunochemistry, 1969; 6: 43. ft 4mg _fc.a£iLSE5-6 # Jft, 

ft&IgG. ##JlU£^&ft#,&ftlHlSepharose4B;£jL, ffi*^Jft#f*^AlgG + 

^JfcWWB^AJMtjfeWfiir^tt^ftSBQ ID NO: i t&fcib^ftttJM** 

$JtU*fW&mm#l£Vi$fSU¥n. Southern ep 

Northern ej73E$Mu£#>&r&#, E9^H 

^Afc^-^ifcWtt^****. SEQ ID NO: 1 #H*a#tt*##*Ji'&; 
&#A^^*iftfltt#&#&SBQ ID NO: 1 ^H^S^W^tt^*^*- ^ 

JMtifcW«#***SBQ ID NO: 1 |)ttl^^». 
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2, GC^*^ 30%-70%, MitJW###teifc>fcJf;(lP; 
tt-**Jii*|l4h^jR|J|***^F^JE* (Bp SEQ ID NO: 1) Sfrg-'fe e>ttH@&# 

A. 

#Mh 1 (probel), J&^#-3H&4h SEQ ID NO: 1 %&mft9L%&MM 
(41Nt ): 

5 ' -TGTATAAAGAGTATTTTAAAAGTGAACATCCATGCAATCAC-3 ' (SEQ ID NO: 8) 
m\ 2 (probe2) ) ft^iF SEQ ID NO: 1 

(41Nt): 

5 ' -TGTATAAAGAGTATTTTAAACGTGAACATCCATGCAATCAC-3 ' (SEQ ID NO: 9) 
At: DNA PROBES G. H. Kel ler; M. M. Manak; Stockton Press, 1989 (USA) UA^lt 

1 , /Afr#i£ & + DNA 

(pbs) tt-f-mt. ##77*^#7J#a$M8j**#t. *#+ja*#fi»a«. 2) 

K lOOOg 10 ^HK 3) (0.25mol/L^H;25mmol/L 

Tris-HCl.pH.7. 5; 25mmol/L NaCl; 25mmol/L MgCl 2 ) ( lOml/g ). 4) 

& 4°C #fe#^&#^ifc4gg.&&*jfc f Slfi^t^^. 5) lOOOg ftifc 
10^#„ 6) (# 0. lgft*J^^#fiilP l-5ml), #^ lOOOg flfrir 

10^. 7) /B iMAftfc <# 0. lg **7&ft#&fr lml), ^Jb"#^T 

2, DNA 

#3fc: 1) /g 1-1 0ml J^PBS lOOOg 10 2) Jg*dflJfe9bft 

ifflj® (1*10 8 ffflflfe/ml) lOOul St#fti+78L. 3) SDS 
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tfHHtt&j**. 3t-^^#*>io 7 ^|feN-4#i8!lr£. 4) 

^P§r6«KS^*^ 200ug/ml. 5) 50°C 1 37°C &&4f$it&. 

6)J3#«;»: fUfr: ###(25: 24: 1 ) ##, £^8^#lf + 10 

###(24: 1 ) fcifc 10 9 ) DNA ft;*4B#$£*Hf . & 

DNA lft&ft^£f|7%j£. 
3, DNA #&##&#$,& 

1 ) # 1/10 2mol/L Bt^fcjfP 2 ftfrft* lOO'/oZ^PliJ DNA ^ 

t, &-20°C &g 1 4Mtfj£ii&. 2) &*Jr 10 3) ^iCrSttfJ*^ Jtj £ 

#. 4) % 70%^£,# 500ul jjfe^jfe, *iC?5^#. 5) 4Mfc«UB#*llBZ,#. JH 
500ul ^£#&&3«, fcifc 5 6) /jMfc#ajtf*UiiZ,#, ^*«Wc«Ji 

«ML3ft*z.»**. 10-15 Kft*wz,##jfc. s-***fttt 

Jfeft^F*. flttti^. 7) I^Jn#l$ TE J&fc^M DNA ffifc. ^5t^^ 

I^^M^PTB, JR^-SDNA^**, #l-5xl0 6 ^J^ 

^m^A^^P lul. 

8-13 2NMUB^&2SBMr*f JfeN-, ^W^JC^fi 1 * 14 jN*. 
8) #RNA@| AjfrpgJ DNA lOOug/ml, 37°C#fi30^#. 9) 

^PA SDS K, ^f-JMt^JKI^ 0. 5%5fP lOOug/ml. 37°C ftg. 30 10) 

( 25: 24: 1 ) 10 11) 

*jfc#iti*te, J8#fr# ###(24: l)«<f#*. flfj^lO^#. 12) 

i»P 1/10 2mol/L M&Mlfr 2. 5 flL&*Z,#, $g,£jE-20°C 1 ^ 
tf. 13) ^ 70%£## 100%£#&&7%&, i^T*, ni^l^I^ 3-6 

#fL 14 ) HiJ^ A 260 ^P A 280 Ufem DNA tt&StRj**. 15 ) ^*^#A^-20°C. 

1) 14x2 (NC Jfc), #40r4S££J:g&#iB 

2) ^^RS^15#^, AfttfJi, ^Sift + WH 1 . 

3 ) 0. lmol/L NaOH, 1. 5mol/L NaCl ft&HU: 5 ^# ( M^C ), 

fS.-f^iS^r 0. 5mol/L Tris-HCl (pH7. 0), 3mol/L NaCl $}M%,±- 5 ^ (M 

4) *-f^JHIIft+, 60-80°C*$^M2yjNN-. 
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1) 3pl Probe ( 0. lOD/lOpl ), >A 2pl Kinase 8-10 uCi y- 32 P- 
dATP+2U Kinase, &#MnE*WfcR 20^1. 

2) 37'C 2 /jNftf-. 

3) ilP 1/5 #.^^^31^**1 (BPB). 

4) aiSephadex G-50 

5 ) 32 P-Probe ^ciB#7f ( ?TJ3 Monitor &M ). 

6) 5* /HP, 10-15 

7) A**n#&Jfc*l4<fc**. 

8) *##-*tt*ft*£V*0fff«l*tt "P-Probe ( j£-^$£y-"P- 

dATP ). 

+ > >fa A 3-1 Omg lOxDenhardt' s; 6xSSC, 0. lmg/ml 

CT DKA (^^JWJHlDNA)). ##^P^, 68°C 2 ^N". 

** 

*A*J##*|*4h, *W*Pje, 42°C 

1) 

2)2xSSC, 0. lXSDSt. 40°C^fe 15 (2#). 

3 ) 0. lxSSC, 0. 1%SDS + » 40°C & 15 ^# ( 2 & ). 

4)0. lxSSC, 0.1KSDS+, 55°C ?ft 30 ^# ( 2 & ), gi&Rfc-f. 

1) 

2 ) 2xSSC, 0. 1%SDS + , 37°C & 15 ^# ( 2 * ). 

3 ) 0. lxSSC, 0. 1%SDS + , 37°C & 15 ^# ( 2 & X 

4 ) 0. lxSSC, 0. 1%SDS 4 1 , 40°C & 15 ^# ( 2 # ), gfiUfc-rS 

-70°c, x-7tlif (H^N-^M^^^c^^llW^.). 
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^#£$1 7 DNA Microarray 

£@&>i-J&*@#iei$ (DNA Microarray) £ @ Jfrifr^ g#&&£JfP AftJ 15 

DNA M^S&tf&^-f ffiM9Hfe*r£l9?frft; 
*f£Btt*J£#*#&fc#£#lfcH; ^H^^*f, *03&#'|?fc«. 

^PpT#I^^:^ DeRisi.J.L. , Lyer, V. ABrown, P. 0. 
(1997) Science 278, 680-686. &X$i Hel le, R. A. , Schema, M. , Chai, A. , Shalom, D. , 
(1997) PNAS 94: 2150-2155. 
(-) 

cDNA Mf 4000 &#$#M^iJ#3/fE DNA, W 

500ng/ul Jf| Cartesian 7500 (# g MS Cartesian &T$L5$<fr 

M±, ^^^^.Wttffi** 280pm o ftik#&ttl&ft&ftfr^ ^f*, jfc^jft*h 

DNA H&£»>Jft#J:fl*jlfei$fir. #=Mfrfr&#* 

l. MmmM,*frfr4/hH; 

1. 0. 2%SDS 1 

3. ddH 2 0 ##1^$; 

4. NaBH 4 #j33 5 

5. 95°C^<.4 3 2^#; 

6. 0. 2%SDS &$fcl^4h 

7. ddH 2 0^&W&; 

8. fc-f-, 25°C1t#^Bt^i^. 
( - ) &4r#iB 

&&mRNA, #J|j Oligotex mRNA Midi Kit(#g QiaGen -&ffj) mRNA, ilit&# 
^^^'J #^71ct^ ^>J Cy3dUTP(5-Amino-propargyl-2--deoxyuridine 5«-triphate 
coupled to Cy3 fluorescent dye, Amersham Phamacia Biotech ^^J)#i& 

AftSR-Migltt mRNA, ^J^t^M Cy5dUTP(5-Amino-propargyl-2-deoxyuridine 
5--triphate coupled to Cy5 fluorescent dye, JB*J £ Amersham Phamacia Biotech 
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Schena, M. , Shalon, D. , Heller, R. (1996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614-10619. 
Schena, M. , Shalon, Dari. , Davis, R. W. (1995) Science. 270 (20) : 467-480. 
(3) 

frMftfrft &_hW#&&ft&#^&tt-&& UniHyb™ Hybridization 
Solution (J$ g TeleChem <M|)#2fe* + i!fe*T#2fc 16 ^ftf, (lx 
SSC, 0. 2%SDS) jfcSfc^Jfl ScanArray 3000 £ General Scanning^ 

n) 3fcff£#, *3#rttffljMI Imagene&# (£H Biodiscovery ) &*T&# 
Mf&aS, Cy3/Cy5 

Jfr» ¥4fcJ3fc* iff* PMA+$Bcv304jfflfl&#, PMA-$Hcv304iHJMfc» jMMftft 

B$m> m^m* BAm^ b®^ bm* bw^ b$* b®* bj$ 

VL&B^\ W^26^Cy3/Cy5thlt^-iB^f^© (01) . * S^ja^^iiltfj 
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K -#^&lft#J&- AM##S£##Ji| 10, ^#^iE^^*fe^^^: SEQID 

SEQ ID N0:2#r^#J#,*$U^JS> 95%!^ |ig <£. 
3> j^m^t- 2 #fi£lHj#J&> ^^-^-fe^A^ SEQ ID NO: 2 

(a) tt^A* SEQ ID N(h2 ft*JUM#9titt£Jlt*##&» # 

(b) (a) ^ 

(c) ^ (a) j£ (b) %M^> 7^|fl'|4^#^^^ 0 

^"SEQ ID N0:2Jft**,**#*ltt#£#*. 

^ SEQ ID N0:1 + 905-1077 ji^^^J^ SEQ ID NO: 1 >f 1-1577 . 

7, -#^fr#«###*tt*a*fc, ^tffc&^fc* 4-6 

ft**. 

(a) ffl^JfiVM^ittfWtf^^i^ljfe; « 

(b) 5*4-6 +«f^-*l^**M4£##*»#'fc*##^^±^ 

9> -#=Rr%AP3^#$##iB| 10 » 1£ ft £#*E&-F#f 

(a) &*a£Ai«#i£#^g£ 10 *-#t. ^#WJH# 8 M^xtft 

(b) A^#^ + ^*HiA^AMIt#^^B|io^ft^^ltt. 
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12, fcifcflJlMt 11 Jftifctt4fc<Hfr, *4#*E^E"f "6* SEQ ID N0:1 #r^#J 

13, -JH-^H* li 0Mfc'ffc<Mbttj&fl, 

14, -*Mfra|J|;Mm* i-3 + 

15, fr**!** 1-3 +ttte-fc#m#tfi&£ftttj£/a. ##«^f£& 

17, *pfc#JlMt 1-6 & 11 •t»W^-^J5*M=lfe»#lt, ###**4fc 

io^f tt£tt&fttt$4fe&'Hfc. 

18, 1-6 a 11 + ttffc-fc*m#jftilLtt#flt* 
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# 21 i 

(iii)##|&@:9 . 
(2)SBQ ID NO: llHHt& 

(A) -fc^: 1577bp 

(B) HS): 

(C) 4$'|£: JR.*t 

(iO^^HSJ: cDNA 
(xi)##|#a£: SEQ ID NO: 1: 
1 TTGGAGAGAAGAATTTAGGGAGTGGGGACACAAATACCACAGACTGGAAAACTGGTGACT 
61 TGTTTGGTGGTGTATTAGGGTCCTCTAGAGGGACAGAACTAATAGATGTATATATGAAGG 
121 GGAGTTTCTTAGGAAAATTGACTCAC ACAATCACAAGGTGAAGTGCCAC AGTCTGCAAGC 
1 8 1 TGAGAAGCCAGGAAGCCAGTCTGAGTCCCAAAACCTCAAAAGCAGACAAGCAGATGGTGC 
241 AGCCCTTCAGTCTGTGGCTGAAGGCCTGATAGTCCCTGGCAAATCACTGGTGGAAGTCCA 
30 1 AGAGTCCAAAAGCTGAAGAACTTGGAGTCTGATGTTCAAGGGCAGAAGACATGCAGCACA 
361 GGAGAAAGACGGAGGCCAGAAGACTTAGCCAGTGTAGTCCTTCCACCTTCCTCTGCCTGC 
421 TTTTATCCTAGCTATGCTGGCAGTTGATTAGATGGTGCACAACCAGATTGAGGGTGGATC 
48 1 TGCTTCTTGAGCCCACTGACTCAAATGTTAATCTTCTTTGGCAATACCCTCACAGACACA 
54 1 CCCAGGAACAATATTTTGCATCATTTAATCCAATCAAGTTGACACTCAATATTAACCATC 
60 1 ACAAACGGCAAAAAAATATTTGGTCTAACTGTCAACAGCTGTCTTTGGAAAGAAGACCAA 
66 1 ATACTGATTGAGGCTGTAGCCTTAGGGGAAATGCTAGGAGAAAAACTAAAAATTTTGCAT 
72 1 GGGATGGCTCTTTCTTGCTGTGTTCAGCAAGGTTCTAGAAGAAAAAAATGTATTTTTTTC 
78 1 TCGATTGAAATTAGCTAGCCTGCAGAGTTGGAGGAAAATATCATCTTGTTAACGAAAGCA 
84 1 GTTTTTGCCATTTTTTTCTCTTT ATTATAAAGGTT ATATATGAACAAGAATATATAAAAT 
90 1 ATATATGTATAAAGAGTATTTTAAAAGTGAACATCCATGCAATCACCACCCAAGACAAGA 
96 1 AATAGAACATTGCCAGCATCCCAGAAGCACCAGGTGCCACTCCCCAATCACACTGCTGTA 
1021 CTTCTCCACAGAGGAAATCATTATTCTGGTTCTGGGGACAGCAAAACACTTGCTTTTCTT 
1 08 1 TACAGTTGTATCTCATATATATAACTATATACCCTTAAAACAATATAGTTGTTCAGTTTA 
1141 TACTGTTTTAAACTTTATACAAATGGAATCATGTTGATGGC ATCCTTCTGTGATTTGCTT 
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1201 CTTTTGCTCTATGCTATGTCTGTGATATTCATCTATGTTGTGGTTAGTTATTTCCTTCAT 
1261 TTTC ACCACTGTGTAGAATTCTACTGTTTCAATATAAATGCCATGGT ACAATTTAACCAT 
1321 TCTACCATTGCTGAATATTTGGTTCATTTCTAACTTTTGGATATTGCAGTGCTGCTATGA 
1381 ACATTAAAAAATTTTTTTCTTGGCCACCTTCCTGACTGGGAAGAACTTTCTTGTACATGC 
1 44 1 TTCCTAGGAT ACATGTTCATTAGTTTTCCCAAGGC ATTGT ATT AGTTAGGGTCCTGACAG 
1501 GGAAAAAAATAACTGTAATGAAAGATAACCTGCAAAGATGT AT ACTTCCCCTAAGCTTCG 
1561 TCTTCTCGCAGCCGTGC 

(3)SEQ ID NO: 2#f-ft& 

(A) -fe&: 904^*H 

(B) HM: 

(xi)^#j$i£ : SEQ ID NO: 2: 



1 Met 


Tyr 


Lys 


Glu 


Tyr 


Phe 


Lys 


Ser 


Glu 


His 


Pro 


Cys 


Asn 


His 


His 


16 Pro 


Arg 


Gin 


Glu 


He 


Glu 


His 


Cys 


Gin 


His 


Pro 


Arg 


Ser 


Thr 


Arg 


31 Cys 


His 


Ser 


Pro 


He 


Thr 


Leu 


Leu 


Tyr 


Phe 


Ser- 


Thr 


Glu 


Glu 


He 


46 He 


He 


Leu 


Val 


Leu 


Gly 


Thr 


Ala 


Lys 


His 


Leu 


Leu 


Phe 


Phe 


Thr 


61 Val 


Val 


Ser 


His 


He 


Tyr 


Asn 


Tyr 


He 


Pro 


Leu 


Lys 


Gin 


Tyr 


Ser 


76 Cys 


Ser 


Val 


Tyr 


Thr 


Val 


Leu 


Asn 


Phe 


lie 


Gin 


Met 


Glu 


Ser 


Cys 



(4) SEQ ID NO: 3&*J<ft& 

(A) -fc^: 24^ 

(B) H^: « 

(C) lt<|£: JM& 

(D) &#&$: 
(ii)^HM: 

(xi)J^!l$3£: SEQ ID NO: 3: 
TTGGAGAGAAGAATTTAGGGAGTG 24 

(5) SEQ ID NO: 4&Hf & 
(i)^^'J#=fiE 

(A)-fe^: 24« 
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(B) Dti): 

(C) 4t&: #-41 

(D) ^#^ : aii 

(xi)^?!]$3£: SEQ ID NO: 4: 
GCACGGCTGCGAGAAGACGAAGCT 24 

(6) SEQ ID NO: 5 ft HA 

(i) #al#0E 

(A) -fe&: 33« 

(B) H^: 

(C) 4ltt: 

(xi)##l$i£: SEQ ID NO : 5: 
CCCCATATGATGTATAAAGAGTATTTTAAAAGT 33 

(7) SEQ ID NO: 6^-ft& 

(A)-fc&: 33« 

(C) #&: J^H 

(D) Hft 

(ii) ^H^: 

(xi) /f^!] #i£: SEQ ID NO : 6: 
CATGGATCCTCAACATGATTCCATTTGTATAAA 3 3 

(8) SEQ ID NO: 7^-1 
U)#?!l#*E 

(A) -fc&: 15^#i« 

(B) ^I: 

(ii)^&H: #Jft 
(xi)##]#3£: SEQ ID NO: 7: 

Met-Tyr-Lys-Glu-Tyr-Phe-Lys-Ser-Glu-His-Pro-Cys-Asn-His-His 15 
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(9) SEQ ID NO: 86^4 

(i) #7'J$NE 

(A) -fe^: 41*ftH 

(B) JHS!: 

(C) $H£: 

(D) &###: 

(ii) ^H^: 

(xi)^jij#3^: SEQ ID NO : 8: 
TGTATAAAGAGTATTTTAAAAGTGAACATCCATGCAATCAC 4 1 

(10) SEQ ID NO: 9&f£& 
(i)#?!l4W£ 

(A) -fc&: 

(B) ^t: #* 

(C) 4£&: 4# 

(D) ^^h^^: 
(H)^M: 

(xi)/f;?!!#i£: SEQ ID NO : 9: 
TGTATAAAGAGTATTTTAAACGTGAACATCCATGCAATCAC 4 1 
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